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DETAILED ACTION 
Comments 

1 . The rejection of claims 1 -1 2 under 35 U.S.C. 1 1 2, second paragraph, has been 
overcome by Applicant's amendment to the claims. It is noted that Applicant's 
amendment presents a new type of invention (i.e., apparatus claims). However, the 
limitations originally presented in claims 1-12 recite structural limitations that support the 
apparatus claims. Furthermore, the preamble of the original claims supports the 
process claims now added. 

Drawings 

2. The drawings were received on September 24, 2004. These drawings are 
acceptable. 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 -1 7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Motohashi et al. (U.S. Pat. No. 6,663,758) in view of JP 08-109490, herein referred to 
as JP '490. 
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Regarding claims 1 and 13, Motohashi et al. disclose a method and apparatus for 
electrolytically producing copper foil using a rotating drum cathode 2 and anodes 3, 
wherein the foil is continuously formed and peeled off (fig. 2; col. 3, line 14 to col. 5, line 
12). In addition, Motohashi et al. teach the use of an auxiliary anode 7 positioned 
downstream from the direction of flow of the electrolytic solution (fig. 2). The anodes 
are made of titanium coated with a platinum metal oxide (col. 4, lines 39-40). In 
addition, the current density of the auxiliary anode 7 is varied between current densities 
of 80, 120, 160, and 200 A/dm 2 , which is higher than the current density of 40 A/dm 2 
used for the anode 3 (col. 5, lines 47-64). 

Regarding claims 2 and 14, the foil is a copper foil (col. 2, lines 14-16). 

The method and apparatus of Motohashi et al. differs from the instant invention 
because Motohashi et al. do not disclose the following: 

a. An intermediate layer of tantalum or a tantalum alloy formed between the 
coating layer and the substrate, as recited in claims 1 and 13. 

b. The titanium alloy is an alloy selected from titanium-tantalum, titanium- 
tantalum-niobium, titanium-palladium, or a combination of at least two of 
the alloys, as recited in claims 3 and 15. 

c. The intermediate layer is formed by sputtering, ion plating, or vacuum 
evaporation, as recited in claim 4. 

d. The tantalum alloy is a tantalum-niobium alloy and/or a tantalum-titanium 
alloy, as recited in claims 5 and 16. 

e. The intermediate layer is 1 to 10 urn in thickness, as recited in claim 6. 
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f. The valve metal is titanium, tantalum, niobium, zirconium, or a 
combination of at least to of the metals, as recited in claim 7. 

g. The electrode active substance is a mixture selected from iridium oxide 
and tantalum oxide; iridium oxide and titanium oxide; iridium oxide and 
ruthenium oxide; iridium oxide, ruthenium oxide, and titanium oxide; 
ruthenium oxide and titanium oxide; and ruthenium oxide and tantalum 
oxide, as recited in claims 8 and 17. 

h. The electrode active substance contains a mixture of 60 to 95 wt. % 
iridium oxide and 5 to 40 wt. % tantalum oxide, as recited in claim 9. 

i. The electrode active substance contains a mixture of 70 to 95 wt. % 
iridium oxide and 5 to 30 wt. % tantalum oxide, as recited in claim 10. 

j. The coating layer is formed by thermal decomposition, electrochemical 
oxidation, or powder sintering, as recited in claim 1 1 . 

k. The coating layer is 1 to 50 urn in thickness, as recited in claim 12. 

Regarding claims 1,4-6, 13, and 16, JP '490 discloses an intermediate layer of 
tantalum or a tantalum alloy formed between the substrate and the coating to prevent 
the passivation of the base material (par. [0004]). The tantalum or tantalum alloy layer 
is formed by sputtering to a thickness of 1-5 urn (par. [0011]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method and apparatus of Motohashi et al. to 
use an intermediate layer of tantalum or a tantalum alloy as taught by JP '490 because 
the intermediate layer prevents the passivation of the titanium substrate. It would also 
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have been obvious to use a tantalum-niobium or tantalum-titanium alloy as the tantalum 
alloy intermediate layer because niobium and titanium have similar physical and 
chemical properties as tantalum, and they are much less expensive. 

Regarding claims 3 and 15, JP '490 teaches that the substrate may comprise 
titanium, titanium-tantalum, titanium-tantalum-niobium, or titanium-palladium (par. 
[0008]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the titanium substrate of Motohashi et al. to use 
and alloy selected from titanium-tantalum, titanium-tantalum-niobium, or titanium- 
palladium as taught by JP '490 because JP '490 teaches that such materials are 
equivalent materials suitable for use in electroplating anodes. 

Regarding claims 7-12 and 17 JP '490 discloses electrode active materials 
comprising platinum metal oxides, iridium-tantalum mixed oxide, iridium-titanium mixed 
oxide, iridium-ruthenium mixed oxide, iridium-ruthenium-titanium mixed oxide, 
ruthenium-titanium mixed oxide, ruthenium-tantalum mixed oxide, and iridium-platinum- 
tantalum mixed oxide (par. [0012]). The electrode active material is formed on the 
intermediate layer by thermal decomposition, electrochemical oxidation, powder 
sintering, or sputtering (par. [0014]). JP '490 teaches that a preferred coating 
comprises 70-90 wt % iridium oxide and 10-30 wt. % tantalum oxide (par. [0013]). The 
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coating is deposited at a density of 2-200 g/m 2 (see par. [0013]), which results in a 
thickness within the claimed ranged based on the density of the materials. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the platinum metal oxide coating of Motohashi et 
al. to use a 70-90 wt % iridium oxide and 10-30 wt. % tantalum oxide formed by thermal 
decomposition method as taught by JP '490 because JP '490 teaches that such 
coatings are equivalent coatings to platinum metal oxide coatings and are suitable for 
use as anode coatings for electroplating. 

5. Claims 1 -1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Wolski et al. (U.S. Pat. No. 5,215,646) in view of JP 08-109490. 

Regarding claim 1, Wolski et al. disclose an apparatus for electroforming a 
copper foil using a rotating cathode drum 21, anodes 24,25, and an auxiliary anode 27, 
wherein the copper foil is continuously formed and peeled off (fig. 1; col. 5, lines 14-68). 
The anodes are made of platinized titanium or iridium or ruthenium oxides (col. 5, lines 
29-31). 

Regarding claim 2, the foil is a copper foil (col. 5, lines 21-24). 
The apparatus of Wolski et al. differs from the instant invention because Wolski 
et al. do not disclose the following: 

a. An intermediate layer of tantalum or a tantalum alloy formed between the 
coating layer and the substrate, as recited in claim 1 . 
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b. The titanium alloy is an alloy selected from titanium-tantalum, titanium- 
tantalum-niobium, titanium-palladium, or a combination of at least two of 
the alloys, as recited in claim 3. 

c. The intermediate layer is formed by sputtering, ion plating, or vacuum 
evaporation, as recited in claim 4. 

d. The tantalum alloy is a tantalum-niobium alloy and/or a tantalum-titanium 
alloy, as recited in claim 5. 

e. The intermediate layer is 1 to 10 pm in thickness, as recited in claim 6. 

f. The valve metal is titanium, tantalum, niobium, zirconium, or a 
combination of at least to of the metals, as recited in claim 7. 

g. The electrode active substance is a mixture selected from iridium oxide 
and tantalum oxide; iridium oxide and titanium oxide; iridium oxide and 
ruthenium oxide; iridium oxide, ruthenium oxide, and titanium oxide; 
ruthenium oxide and titanium oxide; and ruthenium oxide and tantalum 
oxide, as recited in claim 8. 

h. The electrode active substance contains a mixture of 60 to 95 wt. % 
iridium oxide and 5 to 40 wt. % tantalum oxide, as recited in claim 9. 

i. The electrode active substance contains a mixture of 70 to 95 wt. % 
iridium oxide and 5 to 30 wt. % tantalum oxide, as recited in claim 10. 

j. The coating layer is formed by thermal decomposition, electrochemical 

oxidation, or powder sintering, as recited in claim 1 1 . 
k. The coating layer is 1 to 50 pm in thickness, as recited in claim 12. 
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Regarding claims land 4-6, JP '490 discloses an intermediate layer of tantalum 
or a tantalum alloy formed between the substrate and the coating to prevent the 
passivation of the base material (par. [0004]). The tantalum or tantalum alloy layer is 
formed by sputtering to a thickness of 1-5 urn (par. [001 1]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the apparatus of Wolski et al. to use an 
intermediate layer of tantalum or a tantalum alloy as taught by JP '490 because the 
intermediate layer prevents the passivation of the titanium substrate. It would also have 
been obvious to use a tantalum-niobium or tantalum-titanium alloy as the tantalum alloy 
intermediate layer because niobium and titanium have similar physical and chemical 
properties as tantalum, and they are much less expensive. 

Regarding claim 3, JP '490 teaches that the substrate may comprise titanium, 
titanium-tantalum, titanium-tantalum-niobium, or titanium-palladium (par. [0008]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the titanium substrate of Wolski et al. to use and 
alloy selected from titanium-tantalum, titanium-tantalum-niobium, or titanium-palladium 
as taught by JP '490 because JP '490 teaches that such materials are equivalent 
materials suitable for use in electroplating anodes. 

Regarding claims 7-12, JP '490 discloses electrode active materials comprising 
platinum metal oxides, iridium-tantalum mixed oxide, iridium-titanium mixed oxide, 
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iridium-ruthenium mixed oxide, iridium-ruthenium-titanium mixed oxide, ruthenium- 
titanium mixed oxide, ruthenium-tantalum mixed oxide, and iridium-platinum-tantalum 
mixed oxide (par. [0012]). The electrode active material is formed on the intermediate 
layer by thermal decomposition, electrochemical oxidation, powder sintering, or 
sputtering (par. [0014]). JP '490 teaches that a preferred coating comprises 70-90 wt % 
iridium oxide and 10-30 wt. % tantalum oxide (par. [0013]). The coating is deposited at 
a density of 2-200 g/m 2 (see par. [0013]), which results in a thickness within the claimed 
ranged based on the density of the materials. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the platinum metal oxide coating of Wolski et al. to 
use a 70-90 wt % iridium oxide and 1 0-30 wt. % tantalum oxide formed by thermal 
decomposition method as taught by JP '490 because JP '490 teaches that such 
coatings are equivalent coatings to platinum metal oxide coatings and are suitable for 
use as anode coatings for electroplating. 

It is noted that claim 1 has been amended to recite the use of a pulse current. 
This limitation is a process limitation and does not structurally limit the claimed 
apparatus. 

Response to Arguments 

6. Applicant's arguments filed September 24, 2004, have been fully considered but 
they are not persuasive. 
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7. Applicant argues that "neither Motohashi nor JP '490 teaches, mentions or 
suggests that the pulse current is passed from the auxiliary anode to the cathode to 
adjust the pulse current density so that the pulse current density of the auxiliary anode 
is greater than that of the anode when electrodeposition is started" (see page 1 6 of 
Applicant's response). 

8. This argument is not persuasive because Motohashi et al. teach that the anode 
has a uniform current density of 40 A/dm 2 and the auxiliary anode has a current density 
that varies between 80, 120, 160, and 200 A/dm 2 (US '758 at col. 5, lines 47-64). 
Because the auxiliary anode current density is varied between fixed values, it is pulsed. 
Therefore, Motohashi et al. do teach the use of a pulsed current density with the 
auxiliary anode that is greater than the anode. A pulsed current density necessarily 
requires pulsed current. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian L. Mutschler whose telephone number is (571) 
272-1341 . The examiner can normally be reached on Monday-Friday from 7:30am to 
4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




